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D GHWDLOHG ILQLWH HOHPHQWPRGHO WDNLQJ SURFHVV SDUDPHWHUV DV LQSXW GDWD 7KHLU GDWDZDV H[SHULPHQWDOO\ YHULILHG
REWDLQLQJORZDYHUDJHHUURUVIRUWUDFNKHLJKWDQGZLGWK&RVWDHWDODOVRSUHGLFWHGWUDFNJHRPHWU\EXWZLWKD
VLPSOHU VHPLHPSLULFDOPRGHOEDVHGRQ FRPELQHG UROHVRIGLIIHUHQWSURFHVVSDUDPHWHUV'H2OLYHLUD HW DO 
DOVRSHUIRUPHGVRPHH[SHULPHQWVUHODWLQJFRPELQHGSDUDPHWHUV WR WKHPDLQFODGGLPHQVLRQVDIWHUFDOFXODWLQJ WKH
UHTXLUHG HQHUJ\ WRPHOW VHSDUDWHO\ VXEVWUDWH DQG DGGLWLYHPDWHULDO7KH FRPELQHGSDUDPHWHUV IRXQGGLIIHUHG IURP
HDFK DXWKRUZKLFKZDV H[SHFWHG GXH WR WKH UHVXOWV H[SHULPHQWDO QDWXUH 3DXOR'DYLP HW DO  VXFFHVVIXOO\




GHWDFKHG DUF FLUFOHV$IWHU WKDW WKH\ XVHGPDVV DQG HQHUJ\ EDODQFH WR GHILQH WKH ERXQGDULHV RI WKHPROWHQ SRRO
REWDLQLQJ WKH WUDFNJHRPHWU\ ,QERWKSDSHUV WKHPRGHOVZHUH WHVWHG H[SHULPHQWDOO\ REWDLQLQJJRRG FRUUHODWLRQV
7KHJHRPHWU\RIFODGGHGOD\HUVZDVDOVRLQYHVWLJDWHG1HQDGOHWDODQG2FHOtNHWDOSUHGLFWHGDOD\HU
JHRPHWU\ZLWKDUHFXUVLYHJHRPHWULFDOPRGHOEDVHGPRVWO\RQDVLQJOHWUDFNSURILOHDQGWKHRYHUODSEHWZHHQWUDFNV
7KHLUZRUNVZHUHH[SHULPHQWDOO\YHULILHGVXFFHVVIXOO\SUHGLFWLQJ WKH OD\HUJHRPHWU\$OO WKRVHPRGHOVKRZHYHU
ZHUHEDVHGRQSRZGHUIHGV\VWHPV
0RGHOVUHODWLQJWUDFNJHRPHWU\DQGSURFHVVSDUDPHWHUVIRUZLUHIHGSURFHVVKRZHYHUODFNRQUHIHUHQFHVLQWKH
OLWHUDWXUH 6\HG DQG /L  UHVHDUFKHG WKH HIIHFWV RI ZLUH SRVLWLRQ DQJOH DQG GLUHFWLRQ RQ VXUIDFH ILQLVK DQG
JHRPHWU\ VWDELOLW\ ,Q WKHLU VWXG\ IURQW IHHGLQJ ZLWK WKH ZLUH WLS QHDU WKH PROWHQ SRRO¶V OHDGLQJ HGJH ZDV WKH
RSWLPXPVHWXS.ORFNHHWDOIRXQGDUHODWLRQRIODVHUSRZHUDQGWUDYHUVHVSHHGWRPDLQWDLQWKHWUDFNVKDSH
FRQVWDQW 3HNNDULQHQ  DGMXVWHG WKH SRZHU GLVWULEXWLRQZLWK D VFDQQHU V\VWHP WR LQIOXHQFH WKH WUDFN VKDSH
%DUURLHWDOXVHGDODVHUDVVLVWHGHOHFWULFDODUFSURFHVVIRUEXLOGXSZHOGLQJDQGGHWHUPLQHGWKHOD\HUKHLJKW
DQGDPHWKRGWRRYHUFRPHJHRPHWULFDOSUREOHPVDWWKHVWDUWDQGHQGRIWKHWUDFNV.LPDQG3HQJVWXGLHGWKH





WKH UDGLDWLRQZKLFKZDVVKDSHGZLWKDPPIRFDO OHQJWKFROOLPDWRU OHQVDQGDPPIRFDO OHQJWK IRFXVLQJ
OHQV7KHSURMHFWHGODVHUVSRWZDVPRYHGSHUSHQGLFXODU\WRWKHZHOGLQJGLUHFWLRQE\DQRVFLOODWLQJPLUURUDODVHU
VFDQQHU 7KLV VFDQQHU LV FRQWUROOHG E\ D IXQFWLRQ JHQHUDWRU ZKLFK DOORZV WR YDU\ LWV DPSOLWXGH IUHTXHQF\ DQG
ZDYHIRUP7KHGHSRVLWLRQPDWHULDOLVVXSSOLHGE\DZLUHIHHGLQJV\VWHPSURGXFHGE\'LQVHZKLFKLVDEOHWRKDQGOH





FKRVHQGXHWRWZRUHDVRQV ORZGHYLDWLRQRI WKHFODGGLQJDUHDZKLFKDOORZVDEHWWHUHYDOXDWLRQRI WKHUHVXOWVDQG
ORZGHYLDWLRQRIWKHKHLJKWZKLFKPHDQVWKDWWKHFXPXODWHGKHDWLQZRUNSLHFHKDVDVPDOOLQIOXHQFHRQWKHUHVXOWV
7KH ODWWHUSRLQWZLOOEH IXUWKHUGLVFXVVHG LQ WKH UHVXOWV VHFWLRQ7KH WHVWVSHUIRUPHG WRGHWHUPLQH WKHVHGHYLDWLRQV
ZHUHGRQHDWDFRQVWDQWODVHUSRZHURI:DQGZLWKVHYHQWUDYHUVHVSHHGVUDQJLQJIURPPPVWRPPV
7KHYDULDEOH SDUDPHWHU LQ WKLV LQYHVWLJDWLRQ RQ WKH VKDSHRI WKH WUDFNZDV WKH ODVHU SRZHU ,WZDV YDULHG LQ 
HTXDOO\VSDFHGVWHSVIURP:WR:







7KH UHVXOWV DUH VWUXFWXUHG LQWR WZR GLIIHUHQW SDUWV )LUVW WKH SUHOLPLQDU\ WHVWV WR GHWHUPLQH ORZ GHYLDWLRQ
SDUDPHWHUV DUH GHVFULEHG7KHQ WKH LQYHVWLJDWLRQV RQ WKH LQIOXHQFHRI WKH ODVHU SRZHU RQ WKH VKDSHRI WKH VLQJOH
WUDFNVDUHGLVFXVVHG
3.1. Determination of the traverse speed 





























3.2. Influence of laser power on the track shape 
7KH ODVHU SRZHU LV RQH RI WKHPRVW LPSRUWDQW SDUDPHWHUV LQ ODVHU FODGGLQJ ,W LV REYLRXV WKDW LW FKDQJHV WKH
DPRXQWRIPDWHULDOZKLFKLVPROWHQE\WKHSURFHVV7KHVDPHEHKDYLRULVYDOLGIRUWKHSHQHWUDWLRQGHSWK)RUERWK



















































































7KHSULPDU\ LVVXHRI WKLV LQYHVWLJDWLRQZDV WKH VKDSHRI WKHGHSRVLW DQGKRZ LW FDQEH LQIOXHQFHGE\ WKH ODVHU
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